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Abstract
Human behaviour is influenced by social norms but norms can entail two types of
information. Descriptive norms refer to what others do in this context, while
injunctive norms refer to what ought to be done to ensure social approval. In many
real-world situations these norms are often presented concurrently meaning that
their independent effects on behaviour are difficult to establish. Here we used an
online Dictator Game to test how descriptive and injunctive norms would influence
dictator donations when presented independently of one another. In addition, we
varied the cost of complying with the norm: By stating that $0.20 or $0.50 cent
donations from a $1 stake were normal or suggested, respectively. Specifying a
higher target amount was associated with increased mean donation size. In
contrast to previous studies, descriptive norms did not seem to influence giving
behaviour in this context, whereas injunctive norms were associated with increased
likelihood to give at least the target amount to the partner. This raises the question
of whether injunctive norms might be more effective than descriptive norms at
promoting prosocial behaviour in other settings.
Introduction
It is well documented that human behaviour deviates consistently from
predictions based on economically-rational, agents. One domain in which the
departure from expected behaviour is particularly pronounced is in social
interactions with other individuals. A slew of laboratory and field studies have
shown that people are often more helpful than would be predicted based on short-
term, income-maximising strategies (see [1] for a review). Despite this fact,
humans are not uniformly prosocial. Instead, considerable variation exists both in
the extent to which individuals are willing to help others and the contexts in
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which they are willing to help (e.g. [2, 3]). Explaining the mechanisms
underpinning such variation is now a key goal for researchers interested in the
evolution of social behaviour in humans.
One factor underlying how individuals are expected to behave in a given
context is how others behave in that setting. The tendency to copy the behaviour
of others is widespread in the animal kingdom and might reduce the costs of
gathering and processing information required to behave optimally in a given
environment [4–9]. For example, fish copy the flight responses exhibited by the
other members of the shoal without having to take time to assess the type and
location of the threat (e.g. [10]). Humans are thought to be especially likely to
conform to the behaviour of others in social settings [11]. For example, if asked to
give to a charity, an individual may be willing to donate but unsure how much to
give. Giving too little risks harming the donor’s reputation whereas giving too
much carries unnecessary costs. In situations such as these, where the appropriate
behaviour is not always apparent, individuals may often observe how others
behave in a similar situation and then copy their behaviour [4–9;12, 13]. The
power of so-called descriptive social norms - information about how others
typically behave in that setting - [14] has been demonstrated in a variety of
settings. For example, individuals are less likely to drop litter in a clean area than
in an already littered area because a clean area suggests that most people do not
drop litter; while a littered area suggests otherwise [15]. Similarly, guests who are
asked to re-use hotel towels are significantly more likely to do so if they are given
additional information stating that other guests who stayed in that room also re-
used their towels [16].
In other situations, the appropriate social behaviour may be made apparent by
the use of injunctive norms. Whereas descriptive norms give individuals
information about what is done in a given situation, injunctive norms give
information about what ought to be done [14]. Implicit in the idea of injunctive
norms is the fact that behaviours which violate the code of conduct will be met
with moral or social disapproval [14, 17]. In many real-world situations,
individuals observe both descriptive and injunctive norms simultaneously [18].
Where these norms are in conflict with one another, experimental evidence has
demonstrated that people’s behaviour will vary according to which of the norms
they focus on [14]. For example, people were more likely to drop litter after seeing
a confederate dropping litter in a littered but unswept area than when seeing the
confederate drop litter in a littered but swept area [14]. It was argued that seeing a
lot of litter, but swept into a pile made the descriptive and injunctive norms
incongruent: many people dropped litter, but littering was disapproved of. Seeing
a confederate drop litter in this scenario thus focussed people’s attention on the
injunctive norm and thus made them less likely to drop their own litter [14].
Similarly, a study conducted in an endangered forest in the US showed that
visitors were more likely to steal pieces of petrified wood (despite visible signs
prohibiting such behaviour) if other signs with a contradictory descriptive norm
stated ‘‘Many past visitors have removed the petrified wood from the park,
changing the state of the Petrified Forest’’ [19]. In contrast, in a large-scale real
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world experiment conducted on energy use in 287 households in the USA,
participants were provided with information about their energy use relative to
that of neighbours. For households who were consuming more energy than
average, the descriptive norm was successful at reducing energy consumption;
however households that were using less energy than average demonstrated a
boomerang effect whereby they began to use more energy - thereby complying
with the descriptive norm of behaviour. This negative boomerang effect could be
removed, however, by adding injunctive information in the form of a smiling or
sad emoticon next to the information about the householder’s energy use [20].
Although several studies have tested the relative impact of descriptive and
injunctive norms when presented together, fewer studies have asked which type of
norm has the largest effect on behaviour. In order to assess the independent effects
of descriptive and injunctive norms on behaviour they have to be presented in
isolation. Some studies attempting to assess the independent influence of
descriptive versus injunctive norms have been conducted in the health sphere and
have shown that descriptive norms are often more effective than injunctive norms
at eliciting the desired behaviour (e.g. [21, 22] but see [23]). For example, in a
study designed to promote healthy eating in adolescents, fruit consumption was
increased when subjects were told about how much fruit their peers consumed
(descriptive norm). However, when told how much fruit their peers thought they
ought to eat (injunctive norm), adolescents did not eat more fruit than under a
control condition and actually reported lower fruit take intentions than the
control group [22]. This finding hints that descriptive norms may be more
effective at promoting behaviour change (at least in the health sphere) and also
that injunctive norms may sometimes have a counter-productive effect on
behaviour or intentions. Some contrasting results come from a study conducted
on retirement saving decisions [24]. Participants in the study were told either that
most employees contributed to a retirement saving plan or that an expert advised
them to contribute to a retirement saving plan. In this setting, people said they
would save more of their income in the injunctive norm treatment than in the
descriptive norm treatment.
In the context of social behaviour, a recent study attempted to disentangle the
influence of descriptive and injunctive norms on behaviour in the Dictator Game
[25]. The Dictator Game is a two-player game where one player, the dictator, is
given control of a sum of money and can choose how much of the endowment to
share with the partner, the receiver [1, 26]. This game is a useful tool for exploring
how norms affect social behaviour since it measures variation in voluntary
donations in a one-shot, non-strategic interaction. In their study, Bicchieri & Xiao
[25] either gave players a descriptive norm, an injunctive norm, or both. The
descriptive norms stated (i) that most other players were fair (gave at least 40% of
the endowment to the receiver) or (ii) that most other players were selfish (gave
20% or less of the endowment to the receiver). The injunctive norms used the
same reference points but instead of emphasising what other players did, the
information given was framed in terms of how other dictators in the game
thought the endowment should be divided. Finally, some players were presented
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with information where the injunctive norm and descriptive norm contradicted
one another. The results from the study were somewhat inconclusive. As expected,
more players split the endowment fairly with the receiver in the treatments
emphasising that fair behaviour was either common (descriptive norm) or
expected (injunctive norm) than in the treatments emphasising that selfish
behaviour was either common or expected. However, there was no difference in
the percentage of players splitting the endowment fairly with the receiver in either
of the contradictory information treatments (fair behaviour expected but selfish
behaviour common versus fair behaviour common but selfish behaviour
expected), which implies that both types of norm influenced behaviour to the
same extent [25]. Further analysis, which incorporated subjects’ actual beliefs
about descriptive and injunctive norms rather than the exogenous information,
suggested that individuals were more likely to split the money fairly when they
believed others would also do the same. Beliefs about the expectations of others,
on the other hand, did not affect the tendency to share the money equally [25].
While the study above provides a useful starting point for investigating the
influence of descriptive versus injunctive norms on prosocial behaviour, there are
still many gaps in our understanding. First, the study above did not compare
behaviour compared to a baseline where no norm information was given to
subjects. Thus, we do not know the extent to which norm information of each
type influenced behaviour relative to a neutral control. Second, the study above
only measured whether dictators split the endowment fairly with the receiver or
not, rather than norm compliance. Crucially, individuals who were given the
‘selfish’ norm information could still have complied with the norm by giving the
‘selfish’ amount but this was not measured. Thus, it is not known from this study
whether norm compliance was higher when complying with the norm was
relatively cheap versus when it was relatively costly. Finally, it is possible that
specifying a high level of prosocial behaviour might have the perverse effect of
making individuals less likely to comply. Such an effect might arise because
individuals who are unwilling to bear the costs associated with the suggested level
of giving might not experience a warm glow of giving [27] or a positive self-image
if they give less than is suggested. Under these conditions, individuals might be
more likely succumb to the so-called ‘what the hell’ effect [28] (pp 127–131)
where a completely selfish strategy (i.e. keeping the entire endowment in a
Dictator Game) yields greater utility than giving away an amount that is too low
to be reconciled with a positive self-image. In the previous study investigating the
effect of norms on Dictator Game giving [25], dictators were not allowed to keep
the entire endowment meaning that this ‘what the hell’ effect could not be
investigated.
Here we used the Dictator Game, to test the impact of descriptive versus
injunctive norms on voluntary donations. A previous metastudy of Dictator
Games has shown that dictators typically transfer around 28% of the stake to
receivers [29]. We asked whether normative information could induce dictators to
give either (i) 20% of their stake or (ii) 50% of their stake to receivers; and
whether the type of norm (descriptive versus injunctive) affected dictator
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compliance. A better understanding of the applications and limitations of
descriptive and injunctive norms to influence prosocial behaviour has important
applied value. For example, museums typically rely on donations from visitors to
pay for overheads but it is not clear whether suggested donations (injunctive
norms) or descriptive information would be more effective at increasing either the
probability of receiving a donation or increasing the size of the donation. While
previous studies have shown that normative information can be useful to
encourage prosocial behaviour in such settings, it is important to know (i)
whether descriptive or injunctive norms are likely to be more effective and (ii)
whether emphasising a very costly target behaviour may have the unintended
consequence of making people behave even more selfishly.
Methods
This project was approved by the University College London ethics board under
the project number 3720/001. All data were collected in August 2014 using the
online labour market, Amazon Mechanical Turk (www.mturk.com). We recruited
workers from the USA to play in an online Dictator Games (described below and
see supplementary materials for instructions given to players). Of the 2,400
workers recruited to play the game, 1,200 were randomly assigned to the active
role of ‘dictator’ and the remaining 1,200 to the passive role of ‘receiver’ (though
the more neutral terms ‘Player 1’ and ‘Player 2’ were used in the information seen
by subjects and are used hereafter). Since only Player 1 is active in this game, all
analyses were restricted to data from Player 1 only. Prior to taking part in the
Dictator Game, subjects were first asked to provide some background
demographic information on their age, gender, education and income levels (see
S1 Table in S1 File; data shown for individuals allocated to Player 1 role only).
Some individuals (n529 of those allocated to Player 1 role) did not supply the
required demographic information on age and gender. Where this information
was included in analyses, the data from these individuals were excluded. Data
from a further 18 individuals allocated to the role of Player 1 were excluded, either
because individuals took part in the task more than once or because they did not
complete the task. As a consequence, sample sizes for analyses deviated slightly
from the number of subjects who were recruited to play the game. No deception
was used in this study and participants were not debriefed as to the purpose of the
study after the game. Player 1 was told that they were allowed to choose how a $1
stake would be distributed between themselves and Player 2. Although this stake
size is relatively small compared to studies conducted under laboratory settings, a
recent study conducted using Amazon Mechanical Turk (MTurk) workers found
no difference in dictator behaviour based on stake sizes of $1, $5 or $10 (when
dictators were recruited from the USA [30]). Players were matched with partners
ex-post (as in [30]). MTurk workers are identified by a unique 14-digit code
rather than their names. Workers were told that their ID would not be revealed to
their partner in the game, thus ensuring anonymity.
Descriptive vs. Injunctive Norms in Dictator Games
PLOS ONE | DOI:10.1371/journal.pone.0113826 December 10, 2014 5 / 17
The 1,200 individuals assigned to the role of Player 1 were randomly assigned to
one of six treatments (n5200 individuals per treatment but sample sizes available
for analyses shown in parentheses below). The treatments varied with respect to
the information that Player 1 received prior to playing the game (see below). In all
treatments, Player 1 was informed that Player 2 would see the information and
was required to answer two comprehension question correctly to indicate that
they understood the rules of the game. Players who answered either of these
questions incorrectly were not permitted to take part in the experiment.
Treatment 1: Most Player 1s give $0.20 or more to Player 2 (n5198).
Treatment 2: Most Player 1s give $0.50 or more to Player 2 (n5200).
Treatment 3: It is suggested that Player 1 give $0.20 or more to Player 2
(n5197).
Treatment 4: It is suggested that Player 1 give $0.50 or more to Player 2
(n5196).
Treatment 5 (control 1): Most people on MTurk are at least 20 years old
(n5192).
Treatment 6 (control 2): Most people on MTurk are less than 50 years old
(n5199).
Treatment 1 and 2 were designed to test whether a descriptive norm about
behaviour in the game would affect Player 19s behaviour, and whether the cost
involved in adhering to the norm ($0.20 versus $0.50) affected whether Player 1
would conform to the norm. Treatments 3 and 4 were designed to test whether
injunctive norms or descriptive norms, respectively, were more effective at
influencing Player 19s behaviour. Treatments 5 and 6 were included as control
treatments. We included the number ‘20’ in treatment 5 and the number ‘50’ in
treatment 6 to control for the possibility that these numbers might have acted as
an anchor [31] for donation amounts in the other treatments. Anchoring occurs
when the presentation of the first piece of numerical information influences
judgements and decisions made thereafter [32]. For example, an arbitrary number
rolled on a ‘wheel of fortune’ has been shown to influence guesses about the
percentage of African countries in the United Nations: people who were exposed
to a high arbitrary anchor guessed higher percentages than those exposed to a
lower anchor [31].
Analysis
We first asked whether descriptive or injunctive norms, respectively, were
associated with increased compliance relative to a neutral control. We coded the
propensity to comply with the norm information as ‘1’ if Player 1 gave at least the
target amount ($0.20 or $0.50, respectively) to Player 2 and ‘0’ if Player 1 gave less
than the target amount to Player 2. We analysed data using two generalized linear
models (GLM) with binomial error structure. Separate models for the $0.20 target
amount and the $0.50 target amount were produced. For each analysis, a global
model was specified which included the following terms: age, gender and
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treatment (‘descriptive’, ‘injunctive’, ‘control’). For players in the control
conditions, we specified the response as ‘1’ if the player gave at least the target
amount specified by the matched norm amount (i.e. if in the ‘age 20’ control,
player donation set as ‘1’ if it exceeds $0.20 or more), and ‘0’ otherwise. Thus, we
can compare how many players give at least $0.20 or $0.50 (respectively) in the
norm treatments compared to players in the matched control conditions.
Next, we asked whether mean donations varied according to the norm
information (‘descriptive’, ‘injunctive’) or the target amount specified (‘$0.20’,
‘$0.50’). Control data were not included in this analysis as no target amount was
specified in the control treatments. The amount given by Player 1 (‘donation’)
was set as the response term in a linear model (LM) with Gaussian error structure.
The global model included the terms age, gender, target amount, treatment and
the 2-way interaction between treatment and amount.
Finally, we tested the idea that specifying a large target donation ($0.50 versus
$0.20) might have the perverse effect of making Player 1 more likely to give
nothing at all to Player 2. If Player 1 gave nothing to Player 2 we coded this as ‘1’
and if Player 1 gave a non-zero donation to Player 2 then this was coded as ‘0’.
Data were analysed using a GLM with binomial error structure, with the following
explanatory terms: age, gender, treatment (‘descriptive’/‘injunctive’), target
amount (‘$0.20’/‘$0.50’), and the 2-way interaction between treatment and
amount.
All data were analysed in the statistical package, R [33]. We used an
information theoretic approach with model averaging as described in [34]. Under
an information-theoretic approach, a series of candidate models are generated,
with each model representing an hypothesis. Rather than testing a null hypothesis,
the relative degree of support for each model from the candidate set is calculated
[35]. By comparing different models, it is possible to determine the relative
importance of different explanatory terms. Following the specification of the
global model, the input variables were standardized according to [36].
Standardizing input variables allows the relative strength of parameter estimates
to be interpreted. We used the package MuMIn [37] to derive and compare
submodels from this initial global model. Models were compared to one another
using Akaike’s Information Criterion corrected for small sample sizes (AICc) [38].
Following specification of the global mode, a subset of ‘top models’ were defined
by taking the best model (the model with the lowest AICc value) and any models
within 2AICc units of the best model (following [35]). Using this subset of
models, we computed the average parameter estimates for each term included in
the subset of models, as well as the relative importance of the term. Importance is
calculated by summing the Akaike weights of all models where the term in
question is included in the model. Akaike weights represent the probability of a
given model being the true model (compared to other candidate models in the
set) [35]. Importance can therefore be thought of as the probability that the term
in question is a component of the best model [39]. Confidence intervals associated
with parameter estimates indicate how accurate the estimates are likely to be:
confidence intervals that span zero indicate that there is little evidence that the
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predictor variable affects the response term [34]. In the results section, we only
present the parameter estimates from the top models (those that were within 2
AICc units of the best model). All data and R code are available as supplementary
materials (S1 File and S2 File).
Results
The most common donation across all conditions (excluding controls) was $0.50
(Fig. 1). Pooling data across norm types, players were most likely to give $0.50 or
more in the condition where the target of $0.50 was emphasised in the norm
information (220/396, 55.6%) than in the condition where the target of $0.20 or
more was emphasised in the norm information (157/395, 39.7%; Chi-squared test:
x2519.2, df51, p,0.001). This was apparently not an artefact of a larger number
acting as an anchor in the $0.50 target condition since we found that players were
slightly more likely to give $0.50 or more in the ‘age 20’ control condition (93/
192, 48.4%) than in the ‘age 50’ control condition (75/199, 37.7%), which is the
opposite of what we would have expected if the number 50 was anchoring players
towards making larger donations (Chi-squared test: x254.18, df51, p50.04). As
expected, compliance was reduced when a higher target amount was specified.
Players were less likely to give a target amount of at least $0.50 (220/396; 55.6%
complied) than a target amount of at least $0.20 (273/395; 69.1% complied; Chi-
squared test: x2514.9, df51, p50.0001).
Injunctive norms were associated with increased compliance relative to
controls, both when the target amount was $0.20 (effect size: 0.55¡0.23; Table 1)
and when the target amount was $0.50 (effect size: 0.96¡0.21; Tables 2 & 3;
Fig. 2). By contrast, relative to controls, there was no evidence that descriptive
norms increased compliance when the target amount was $0.20 (effect size:
0.09¡0.22; Table 1). The effect of descriptive norms (relative to controls) seemed
to be slightly stronger in the ‘give $0.50’ condition (effect size: 0.35¡0.21) but the
confidence intervals for this effect still spanned zero (Table 3; Fig. 2). Males were
less likely than females to comply with the ‘give $0.20’ norm but this gender effect
was not replicated in the ‘give $0.50’ condition. Similarly, we found a positive
effect of age on tendency to comply with the ‘give $0.20’ norm (Table 1) but the
effect was only marginal in the ‘give $0.50’ condition (Table 3). Mean donations
increased when a higher target amount was specified (Tables 4 & 5) regardless of
whether the target was specified via a descriptive or an injunctive norm.
Supporting the previous analyses, men tended to make smaller mean donations
than women and mean donation size increased with age (Tables 4 & 5).
Finally, we asked whether specifying a large target amount ($0.50 as opposed to
$0.20) might have the perverse effect of making players more likely to give
nothing at all. Of the 1,182 subjects available for analysis, 341 (28.8%) gave none
of the endowment to Player 2. The results from the GLM indicated that males
were more likely than females to give none of the endowment to Player 2; and
there was a small negative effect of age on propensity to keep the entire
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endowment (Tables 6 & 7). The type of norm (descriptive versus injunctive) did
not seem to affect whether Player 1 kept the entire endowment and, contrary to
the prediction based on the ‘what the hell’ hypothesis, there was no discernible
effect of target amount on propensity to keep the entire endowment (Table 7).
Fig. 1. Histogram of donations Player 1 gave to Player 2 across Experiment 1 and Experiment 2. Data from control treatments are not shown. Red
columns are data from players who saw the $0.20 target amount; blue columns are data from players who saw the $0.50 target amount.
doi:10.1371/journal.pone.0113826.g001
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PLOS ONE | DOI:10.1371/journal.pone.0113826 December 10, 2014 9 / 17
Discussion
We have shown that donations in an online Dictator Game are influenced by
injunctive but not descriptive norms. In contrast to a previous study investigating
the effect of norms on Dictator Game giving [25], here we found that injunctive
norms were slightly more effective than descriptive norms at eliciting compliance.
This agrees with findings from a previous paper where participants’ beliefs about
others’ expectations had a greater influence on dictator game giving than
participants’ beliefs about others’ behaviour [40]. Although we observed less
compliance in the ‘give $0.50’ condition than in the ‘give $0.20’ condition, mean
donations did increase when subjects were given the $0.50 target amount
compared to the $0.20 target amount, indicating that specifying higher target
amounts might result in higher mean donations even if many people give less than
the amount specified.
People are exposed to both injunctive and descriptive norms of behaviour in
several real-world settings. Often, however, these different types of norm may be
presented together and may either be congruent or might contradict one another
[18] which makes it difficult to know when descriptive or injunctive norms,
respectively, might exert a greater influence on behaviour. Although several
previous studies have highlighted descriptive norms as being salient drivers of
behaviour (e.g. [14, 16, 21]), here we found that an injunctive norm was more
effective at encouraging people to comply with the norm of either giving at least
$0.20 or giving at least $0.50 to the partner in a Dictator Game. This effect
Table 1. GLM to investigate factors affecting probability that Player 1 would comply with the ‘give $0.20’ norm.
Parameter Estimate SE Confidence Interval
Intercept 0.52 0.15 (0.22, 0.82)
Age 0.55 0.20 (0.16, 0.96)
Gender (male) –0.41 0.19 (–0.78, 20.05)
Treatment
Descriptive 0.09 0.22 (–0.33, 0.52)
Injunctive 0.55 0.23 (0.11, 1.00)
Only one top model was supplied so estimates, standard errors and confidence intervals for all terms in the model are shown below. For treatment, ‘control’
was set as the reference category. For gender, ‘female’ was set as the reference category.
doi:10.1371/journal.pone.0113826.t001
Table 2. GLM to investigate factors affecting probability that Player 1 would comply with the ‘give $0.50’ norm.
Model Rank Parameters df AICc wi
1 Age + Treatment 4 783.7 0.32
2 Treatment 3 784.1 0.26
3 Gender + Treatment 4 784.5 0.21
4 Age + Gender + Treatment 5 784.6 0.21
The table shows the top models (models within 2AICc units of the best model), with AICc values and Akaike weights (wi). The best model is highlighted.
doi:10.1371/journal.pone.0113826.t002
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occurred despite the injunctive norm being phrased as a relatively weak ‘it is
suggested that’, as opposed to an arguably more forceful formulation, such as ‘you
ought to’ or ‘you should’. Injunctive norms may have been particularly effective
because, in this experiment, the injunctive norm was apparently given by the
experimenter, who might be perceived as a legitimate authority to be obeyed (c.f.
[41]). In the previous study investigating Dictator Game giving, information
about what level of sharing was expected apparently came from other dictators
who might not have been perceived as authorities to be obeyed [25]. It might also
be the case that individuals are more likely to comply with injunctive norms if the
individual who requests compliance does not stand to benefit from the behaviour.
For example, in our Dictator Game, the experimenter did not stand to benefit if
Player 1 complied with the injunctive norm. Conversely, in several real-world
situations, the likely beneficiary of the prosocial behaviour is also the person who
gives the injunctive norm. For example, museums often suggest a donation
amount from visitors but in this case it is the museum that will receive the
donation that the visitor makes. It would be interesting to explore whether
injunctive norms that apparently reflect Player 29s opinion (e.g. ‘Player 2 suggests
that Player 1 give $0.50 or more’) would also elicit similar behaviour from Player
1. The efficacy of normative feedback has also been shown to vary with other
factors, such as political ideology. For example, descriptive and injunctive
feedback about household energy use prompted greater reductions in energy
consumption in households with politically liberal ideology than conservative
households [42]. We did not ask players about their political ideology meaning
that we could not test how this and other factors might have influenced
compliance with descriptive and injunctive norms, respectively. This remains a
possible avenue for further investigation.
It may be the case that we found lower compliance for descriptive versus
injunctive norms in this setting because people simply did not believe the
descriptive norm information. Subject belief is important in this study - unlike
most real world settings where subjects can directly observe how others behave in
that situation. By contrast, since our injunctive norm entailed an instruction
rather than information, compliance should not be affected by subject beliefs. We
Table 3. Estimates, standard errors and confidence intervals for parameters included in the top models investigating factors affecting compliance with the
‘give $0.50’ norm.
Parameter Estimate SE Confidence Interval Importance
Intercept –0.44 0.15 (–0.74, 20.15)
Treatment 1.00
Descriptive 0.35 0.21 (–0.06, 0.76)
Injunctive 0.96 0.21 (0.55, 1.37)
Age 0.26 0.17 (–0.08, 0.60) 0.53
Gender (male) –0.20 0.17 (–0.54, 0.14) 0.42
Effect sizes have been standardized on two SD following [36]. Standard errors are unconditional, meaning that they incorporate model selection uncertainty
[34].
doi:10.1371/journal.pone.0113826.t003
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did not include a question in this study to ask subjects whether they believed the
descriptive norm information, though previous data indicate that subjects do
typically trust that the game instructions are accurate and that they are not
deceived (Raihani & Bshary, in review). Moreover, we did not use deception in
this or any previous studies, meaning that our Requester ID (the name under
which experiments are posted) is not known for deceiving participants. Finally,
the amounts we specified in the norm information are consistent with patterns
observed in previous Dictator Games in this setting (e.g. [43]): most people do
Fig. 2. Numbers of Player 1 who complied with the norm to give (a) at least $0.20 or (b) at least $0.50 to Player 2 according to the type of norm
information that was used in the instructions. Control data are those where no norm information was shown.
doi:10.1371/journal.pone.0113826.g002
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give half of the endowment to the partner and this figure may therefore be
plausible to most players. We therefore have no reason to suspect that subjects
selectively disbelieved the descriptive norm information.
Previous work has argued that descriptive and injunctive norms are concerned
with fundamentally different goals, namely choosing the appropriate behaviour
and gaining social approval, respectively [18]. It has also been argued that
injunctive norms facilitate prosocial behaviour while descriptive norms are more
relevant to personal benefits [18]. While our results are somewhat consistent with
this theory, we would agree with [25] that descriptive norms regarding social
behaviour also predict the likely social approval or disapproval one would
encounter if deviating from the norm. Thus, descriptive norms may also be
expected to motivate prosocial behaviour via similar mechanisms (i.e. to gain
social approval/avoid social disapproval) as injunctive norms. Specifically, we
would expect individuals to experience more social disapproval if they violate a
descriptive social norm, for example by contributing less than most others in a
social interaction or by performing antisocial behaviour such as littering in a clean
area. Some evidence supports this idea: individuals who violate the established
norm of behaviour by either under-contributing, or over-contributing to a public
good are more likely to be shunned and punished by their group members
[44, 45] and individuals apparently take steps to avoid norm deviance in the
context of cooperation [13]. In future studies, it might be useful to ask players
whether the extent to which they would disapprove of a low donation (or approve
Table 4. GLM to investigate factors affecting mean donation made by Player 1.
Model Rank Parameters df AICc wi
1 Target + Gender + Treatment +
Age + Target: Treatment
7 –58.7 0.39
2 Target + Gender + Treatment + Age 6 –58.2 0.30
3 Target + Gender + Age 5 –57.0 0.17
4 Target + Treatment + Age + Target: Treatment 6 –56.7 0.14
The table shows the top models (models within 2AICc units of the best model), with AICc values and Akaike weights (wi). The best model is highlighted.
doi:10.1371/journal.pone.0113826.t004
Table 5. Estimates, unconditional standard errors, confidence intervals and relative importance for parameters included in the top models for Table 4.
Parameter Estimate Unconditional SE Confidence Interval Importance
Intercept 0.31 0.01 (0.29, 0.33)
Target 0.00 0.00 (0.00, 0.003) 1.00
Age 0.04 0.02 (0.00, 0.07) 1
Gender (female) –0.03 0.02 (–0.07, 20.00) 0.86
Treatment (injunctive) 0.03 0.02 (–0.00, 0.06) 0.83
Target: Treatment 0.00 0.00 (–0.00, 0.00) 0.53
Effect sizes have been standardized on two SD following [36]. Standard errors are unconditional, meaning that they incorporate model selection uncertainty
[34].
doi:10.1371/journal.pone.0113826.t005
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of a high donation) from Player 1 varies according to the descriptive norm
information presented.
Some previous work has shown not only that descriptive norms are more
effective motivators of the desired behaviour but that injunctive norms may have
a counter-productive effect and make individuals more inclined to do the
opposite of the behaviour that is socially demanded [22]. In our experiment, we
modelled giving nothing to Player 2 as behaving counter to any of the prosocial
norms and asked what factors predicted whether Player 1 would give nothing at
all to Player 2. We didn’t find any effect of norm type (descriptive versus
injunctive) on the propensity of Player 1 to give nothing to Player 2. We were also
interested in testing the ‘what the hell’ hypothesis, which has been demonstrated
previously in the context of dishonest behaviour. In the honesty experiment,
players were shown a screen with a distribution of dots and asked to judge which
half of the screen had more dots. The players were given an incentive to respond
dishonestly because reporting that the right hand side of the screen had more dots
yielded a payoff of $0.05 compared with a payoff of half a cent for the left hand
side. Compared to a control situation where each side yields equivalent payoffs,
players were more likely to cheat at low levels when they could gain financially
from doing so. Moreover, once players had cheated a threshold number of times,
they typically switched to an ‘always cheat’ strategy [46]. These effects have been
explained in terms of an inability to reconcile the low levels of honesty with a
positive self-image and so to instead focus on maximising financial gains [28]. In
our experiment, Player 1 might have been more likely to give nothing at all to
Player 2 when a high target amount was stated due to a ‘what the hell’ effect.
Specifically, specifying a high target amount may be more likely to make Player 1
feel that behaviour consistent with maintaining a positive self-image is too costly
Table 6. GLM to investigate factors affecting probability that Player 1 would give nothing to Player 2.
Model Rank Parameters df AICc wi
1 Gender + Age 3 878.2 0.47
2 Gender + Treatment + Age 4 878.9 0.34
3 Gender 2 880 0.20
The table shows the top models (models within 2AICc units of the best model), with AICc values and Akaike weights (wi). The best model is highlighted.
doi:10.1371/journal.pone.0113826.t006
Table 7. Estimates, unconditional standard errors, confidence intervals and relative importance for parameters included in the top models for Table 6.
Parameter Estimate Unconditional SE Confidence Interval Importance
Intercept –1.04 0.08 (–1.20, 20.88)
Gender 0.48 0.17 (0.15, 0.82) 1.00
Age –0.34 0.18 (–0.70, 0.02) 0.80
Treatment (injunctive) –0.19 0.17 (–0.52, 0.13) 0.34
Effect sizes have been standardized on two SD following [36]. Standard errors are unconditional, meaning that they incorporate model selection uncertainty
[34].
doi:10.1371/journal.pone.0113826.t007
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and so instead focus on maximising financial gains. In contrast to the predictions
of this theory, we did not find that specifying a high target amount ($0.50) was
associated with an increased probability to give nothing to Player 2, although it
may be the case that specifying even higher target amounts would result in a ‘what
the hell’ effect.
To conclude, we have shown that injunctive norms are effective at motivating
increasing donations in an anonymous online Dictator Game, whereas descriptive
norms did not appear to affect dictator donations. As expected, players were less
likely to comply with the norm when doing so involved greater costs ($0.50
compared to $0.20). Nevertheless, higher target amounts did result in increased
mean donations. Our data suggest injunctive norms might be used to great effect
to motivate prosocial behaviour in real-world settings, for example by museums
when soliciting donations from visitors. Future work should explore whether the
source of the injunctive norm and the likely beneficiary of the behaviour have an
effect on prosocial behaviour.
Supporting Information
S1 File. Supplementary online material including game instructions, subject
information, additional analyses and R code.
doi:10.1371/journal.pone.0113826.s001 (DOC)
S2 File. Supplementary online material containing data used for analysis.
doi:10.1371/journal.pone.0113826.s002 (XLSX)
Acknowledgments
Thanks to two anonymous referees and K. Eriksson for useful comments which
improved this manuscript. Thanks also to Scott Mackie for initial discussions and
ideas. This study was funded by a Royal Society University Research Fellowship to
NR.
Author Contributions
Conceived and designed the experiments: NR KM. Performed the experiments:
NR. Analyzed the data: NR. Wrote the paper: NR KM.
References
1. Camerer CF (2003) Behavioral game theory: experiments in strategic interaction. Princeton, New
Jersey: Princeton University Press.
2. Ga¨chter S, Herrmann B, Tho¨ni C (2010) Culture and cooperation. Phil Trans R Soc B 365: 2651–2661.
3. Lamba S, Mace R (2011) Demography and ecology drive variation in cooperation across human
populations. Proc Natl Acad Sci USA 108: 14426–14430.
Descriptive vs. Injunctive Norms in Dictator Games
PLOS ONE | DOI:10.1371/journal.pone.0113826 December 10, 2014 15 / 17
4. Cladie`re N, Whiten A (2012) Integrating the study of conformity in humans and nonhuman animals.
Psych Bull 138: 126–145.
5. Cialdini RB (2001) Influence: science and practice. Boston, MA: Allyn & Bacon.
6. Cialdini RB, Goldstein NJ (2004) Social influence: compliance and conformity. Annu Rev Psych 55:
591–621.
7. Henrich J, Boyd R (1998) The evolution of conformist transmission and the emergence of between-
group differences. Evol Hum Behav 19: 215–241.
8. Cialdini RB Trost MR (1988) Social influence: social norms, conformity, and compliance. In The
Handbook of Social Psychology, ed DT Gilbert, St Fiske, G Lindzey, 2: 151–192, Boston: McGraw-Hill.
4th ed.
9. Cialdini RB (2007) Descriptive social norms as underappreciated sources of social control.
Psychometrika 72: 263–268.
10. Magurran AE, Higham A (1988) Information transfer across fish shoals under predator threat. Ethology
78: 153–158.
11. Deutsch M, Gerard HB (1955) A study of normative and informational social influences upon individual
judgement. J Abnormal Soc Psych 51: 629–636.
12. Smith S, Windmeijer F, Wright E (in press) Peer effects in charitable giving: evidence from the (running)
field. Econ J.
13. Raihani NJ (2014) Hidden altruism in a real-world setting. Biol Lett 10, 20130884.
14. Cialdini RB, Reno RR, Kallgren CA (1990) A focus theory of normative conduct: recycling the concept
of norms to reduce littering in public places. J Pers Soc Psych 58: 1015–1026.
15. Kallgren CA, Reno RR, Cialdini RB (2000) A focus theory of normative conduce: when norms do and
do not affect behavior. Pers Soc Psychol Bull 26: 1002–1012.
16. Goldstein NJ, Cialdini RB, Griskevicius V (2008) A room with a viewpoint: using social norms to
motivate environmental conservation in hotels. J Consum Res 35: 472–482.
17. Reno RR, Cialdini RB Kallgren CA (1993) The transsituational influence of social norms. J Pers Soc
Psych 64: 104–112.
18. Jacobson RP, Mortensen CR, Cialdini RB (2011) Bodies obliged and unbound: differentiated response
tendencies for injunctive and descriptive social norms. J Pers Soc Psych 100: 433–448.
19. Cialdini RB, Demain LJ, Sagarin BJ, Barrett DW, Rhoads K, et al. (2006) Managing social norms for
persuasive impact. Soc Infl 1: 3–15.
20. Schultz PW, Nolan JM, Cialdini RB, Goldstein NJ, Griskevicius V (2007) The constructive,
destructive, and reconstructive power of social norms. Psych Sci 18: 429–434.
21. Rivis A, Sheeran P (2003) Descriptive norms as an additional predictor in the theory of planned
behavior: a meta-analysis. Curr Psychol 22: 218–233.
22. Stok FM, de Ridder DTD, de Vet E, de Wit JBF (2013) Don’t tell me what I should do, but hat others do:
the influence of descriptive and injunctive peer norms on fruit consumption in adolescents. B J Health
Psych doi:10.1111/bjhp.12030.
23. Kredentser MS, Fabrigar LR, Smith SM, Fulton K (2012) Following what people think we should do
versus what people actually do: elaboration as a moderator of the impact of descriptive and injunctive
norms. Soc Psych Pers Sci 3: 341–347.
24. Bailey JJ, Nofsinger JR, O’Neill M (2004) 401(K) retirement plan decision contribution factors: the role
of social norms. J Business Management 9: 327–344.
25. Bicchieri C, Xiao E (2009) Do the right thing: but only if others do so. J Behav Dec Making 22: 191–208.
26. Kahneman D, Knetsch JL, Thaler R (1986) Fairness as a constraint on profit seeking: entitlements in
the market. Amer Econ Rev 76: 728–741.
27. Andreoni J (1990) Impure altruism and donations to public goods: a theory of warm glow giving. Econ J
100: 464–477.
Descriptive vs. Injunctive Norms in Dictator Games
PLOS ONE | DOI:10.1371/journal.pone.0113826 December 10, 2014 16 / 17
28. Ariely D (2012) The (honest) truth about dishonesty: how we lie to everyone - especially ourselves.
London, UK: Harper Collins.
29. Engel C. (2011) Dictator games: a meta-study. Exp Econ 14: 583–610.
30. Raihani NJ, Mace R, Lamba S. (2013) The effect of $1, $5 and $10 stakes in an online dictator game.
Plos One 8: e73131.
31. Wilson TD, Houston CE, Brekke N, Etling KM (1996) A new look at anchoring effects: basic anchoring
and its antecedents. J Exp Psych 125: 387–402.
32. Tversky A, Kahneman D (1974) Judgement under uncertainty: heuristics and biases. Science 185:
1124–1131.
33. R Development Core Team (2011) R: A language and environment for statistical computing.
R Foundation for Statistical Computing, Vienna.
34. Grueber CE, Nakagawa S, Laws RJ, Jamieson IG (2011) Multimodel inference in ecology and
evolution: challenges and solutions. J Evol Biol 24: 699–711.
35. Burnham KP, Anderson DR (2002) Model Selection and Multimodel Inference: A Practical Information-
Theoretic Approach. 2nd Edn, Springer: Berlin.
36. Gelman A (2008) Scaling regression inputs by dividing by two standard deviations. Stat Med 27: 2865–
2873.
37. Barton´ K (2009) MuMIn: multi-model inference. R package version 1.9.5 Available at http://cran.r-
project.org/web/packages/MuMIn/index.html.
38. Hurvich CM, Tsai CL (1989) Regression and time series model selection in small samples. Biometrika
76: 297–307.
39. Symonds MRE, Moussalli A (2011) A brief guide to model selection, multimodel inference and model
averaging in behavioural ecology using Akaike’s information criterion. Behav Ecol Sociobiol 65: 13–21.
40. Krupka E, Weber RA (2009) The focusing and informational effects of norms on pro-social behavior.
J Econ Psychol 30: 307–320.
41. Milgram S (1963) Behavioral study of obedience. J Abnormal Soc Psych 67: 371–378.
42. Costa DL, Khan ME (2013) Energy conservation ‘‘nudges’’ and environmentalist ideology: evidence
from a randomized residential electricity field experiment. J Eur Econ Assoc 11: 680–702.
43. Raihani NJ, Bshary R (2012) A positive effect of flowers rather than eye images in a large-scale, cross-
cultural dictator game. Proc Roy Soc B 279: 3556–3564.
44. Parks CD, Stone AB (2010) The desire to expel unselfish members from the group. J Pers Soc Psych
99: 303–310.
45. Irwin K, Horne C (2013) A normative explanation of antisocial punishment. Soc Sci Res 42: 562–570.
46. Bryan CJ, Walton GM, Rogers T, Dweck CS (2011) Motivating voter turnout by invoking the self. Proc
Natl Acad Sci USA 108: 12653–12656.
Descriptive vs. Injunctive Norms in Dictator Games
PLOS ONE | DOI:10.1371/journal.pone.0113826 December 10, 2014 17 / 17
